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(54) A mirror operating mechanism 

(57) An exterior rear view mirror has a mirror head 
(12) rotatably mounted on a spigot (11), which is se- 
cured to a mounting bracket (10). A detent (17) holds 
the mirror head (1 2) in a desired position relative to the 
mounting bracket (10). A spring (23) acts between the 
mounting bracket (10) and mirror liead (12) to hold the 
detent (17) in its engaged position. An actuator (92, 95) 



is driven by an electric motor drive (82) so that, upon 
initial operation while the detent (1 7) is engaged to resist 
rotation of said mirror head (12) a force is applied to 
compress the spring (23), thereby causing movement 
of the mirror head (12) so that the detent (17) disengag- 
es. During subsequent operation, the actuator (92, 95) 
rotates said mirror head (12) about the spigot (11). 
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D scrlptlon 

This invention relates to a nnirror operating mecha- 
nism, and in particular to a mechanism which is able to 
move a mirror from an in-use driving or deployed posi- 
tion to a second position such as an intermediate or park 
position. 

BACKGROUND OF THE INVENTION 

The invention will be described in relation to its ap- 
plication to a wing or side mirror used on motor vehicles. 
However, it should be realised that the operating mech- 
anism may be for use with other devices not necessarily 
mirrors, and therefore the invention should not be re- 
stricted to this specific application described hereunder. 

Mirror heads are designed to rotate about a vertical 
pivot both forwards or backwards. The mirror head Is 
held in its driving position by a detent which allows man- 
ual movement of the mirror housing to a parked position, 
deflection through being hit by passing traffic or colliding 
with an obstruction. With the mirror parked, the mirror 
head is substantially parallel to the side of the vehicle 
which in turn reduces the risk of impact or interference 
from passing pedestrians or other vehicles. It is partic- 
ularly useful when the vehicle is parked in or travelling 
along narrow or congested roadways. 

Typically, known automatic parking mechanisms 
are designed to drive the mirror head out of its normal 
operative position by applying sufficient torque to over- 
come the holding power of the mirror head detents. In 
addition, extra detents are required that have a greater 
breaking torque than the first set to enable manual 
breakaway of the mirror and associated drive means if 
the mirror head is impacted. Clearly, the drive mecha- 
nism will be required to provide sufficient torque to over- 
come the first set of detent mechanisms. This may be 
quite significant torque depending on how rigidly the mir- 
ror is to be held in either its operative or parked posi- 
tions. This requires high power motors that have a high 
noise output. The mirror head, bracket and spigot also 
need to be designed to resist high loads and this nor- 
mally means the use of metal components. 

it is an object of this invention to provide a mecha- 
nism, and a particular mirror operating mechanism that 
allows automatic parking of the mirror head that over- 
comes the above problems. Preferably, the invention 
can be used to automatically park the mirror head when 
the vehicle ignition is switched off, and to then "retrieve" 
the mirror head to its deployed position once the ignition 
is again switched on. 

It is also an aim of this invention to provide a drive 
means which will enable both linear movement and ro- 
tational movement of a mirror head or any other element 
that requires this combination of movement, be it a mir- 
ror head or otherwise. 



SUMMARY OF THE INVENTION 

In its broadest form, the invention is a mirror oper- 
ating mechanism for rotating a mirror head with respect 
5 to a mounting bracket comprising: 

a mirror mounting bracket, 
a spigot on said mounting bracket, 
a mirror head supported on said mounting bracket 
for rotation with respect to said spigot, 
at least one detent between said mirror mounting 
bracket and said mirror head to hold said mirror 
mounting bracket and mirror head in position, 
resilient means acting between said mirror mount- 
ing bracket and mirror head, with respect to said de- 
tent, that holds said detent engaged, thereby re- 
straining movement of said mirror head, 
drive means operatively coupling said spigot to said 
mirror head to rotate said mirror head with respect 
to said spigot, and 

an actuator incorporated within said drive means 
that is moved by said drive means upon its initial 
operation while said detent that is engaged resists 
rotation of said mirror head, said actuator move- 
ment applying a force to said resilient means to in 
turn compress said resilient means to allow move- 
ment of said mirror head so that said detent may 
disengage said drive means in turn rotating said 
mirror head with respect to said spigot once said 
detent is disengaged. 

Although the invention in its broadest form is de- 
scribed in relation to a mirror head attached to a mount- 
ing bracket, it will be understood that it will be equally 
suited to other elements where one element is to move 
with respect to the other. 

The movement of the mirror head may be in a di- 
rection that is either parallel to the longitudinal axis of 
the spigot, or transversed to the longitudinal axis of the 
spigot. The detent will be positioned accordingly. Move- 
ment parallel to the spigot would use a vertical detent, 
and transverse movement would use a horizontal de- 
tent. 

Preferably, detents used with the mirror operating 
mechanisms may comprise a recess having a pair of 
inclined surfaces that mate with a corresponding projec- 
tion, also with inclined surfaces at each end of the pro- 
jection. Alternatively spring loaded detent balls may be 
used in combination with recesses. 

The drive means preferably comprises an electric 
motor in combination with associated drive gears. The 
actuator which is operated by the drive means upon its 
initial operation, causes movement of the mirror head to 
allow the detents to disengage. Continued operation of 
the drive means then causes rotation of the mirror head 
into a park d position. Once the detents have disen- 
gaged, th resistance to further linear motion of the mir- 
ror head will be greater than th r sistance for rotation 
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of the mirror head which then results in rotation of the 
mirror head. 

In respect of vertical movement of the mirror head, 
the resilient means may comprise a coil spring that is 
coaxial with the spigot and forces the mirror head s 
against the detents. In this case, vertical movement of 
the mirror head will require compression of the coil 
spring to lift the mirror head to allow the detent to dis- 
engage. The drive means may include a gear wheel 
journalled with respect to the spigot so that the axis of 
the gear wheel is coaxial with the spigot and so that the 
gear wheel is able to move longitudinally with respect to 
the spigot axis. Preferably, the coil spring acts directly 
against the upper surface of the gear wheel and the gear 
wheel in turn abuts against a portion of the mirror head 
to therefore transfer force to the detent. 

The actuator preferably comprises at least a first 
ramp surface on the gear wheel that engages a corre- 
sponding second ramp surface that Is held with respect 
to the spigot. Upon initial operation of the drive means, 
the ramp surfaces engage and cause a linear movement 
of the gear wheel with respect to the longitudinal axis of 
the spigot as the first ramped surface slides up the sec- 
ond ramped surface. The coil spring resists the lifting of 
the gear wheel, however continued movement of the 
first ramp surface with respect to the second ramp sur- 
face causes compression of the coil spring and in turn 
lifts the gear wheel away from its engagement with the 
mirror head. This in turn relieves the amount of force 
applied to the detents and upward movement of the mir- 
ror head to eventually allow disengagement of the de- 
tent. 

There may be some clearance between the first and 
second ramped surface so some minor rotation of the 
gear wheel is required before the ramped surfaces en- 
gage. The clearance will ensure that the gear wheel can 
always apply load to the mirror head when it is not being 
driven. This in turn applies load to the detent between 
the mirror head and mirror mounting bracket. 

When the gear wheel is sufficiently lifted and the 
detent disengaged, the gear wheel will remain station- 
ary and the electric motor will drive itself and the at- 
tached mirror head around the static gear thereby caus- 
ing rotation of the mirror head with respect to the mirror 
mounting bracket. 

The ramped surfaces may comprise a variety of 
shapes, but preferably either a projection having 
ramped ends, or a saw tooth shape projection may be 
used. Preferably, three sets of ramped surfaces are 
equally spaced around the spigot to balance forces on 
the gear wheel and provide a stable mounting. 

A clutch may also be incorporated within the assem- 
bly The clutch may be located between the gear wheel 
and the mirror mounting bracket and comprise a clutch 
plate and clutch detent. This arrangement allows break- 
away of the mirror head as a result of manual force being 
applied to the mirror head, or through the mirror head 
being restrained against rotation. 



In addition, the clutch plate may be positioned so 
that, even though the clutch detent is disengaged 
through either manual operation or movement of the 
mirror head being restrained, the spring still applies a 
constant down load force to the detent. This enables 
positive re- ngagement of the detent through manual 
movement of the mirror head even though the clutch 
plate remains disengaged. 

Further, a helper plate may be located against one 
surface of the static gear on a side which is opposite to 
that containing the first and second ramped surfaces. 
Third and fourth ramped surfaces may be provided on 
both the helper plate and the static gear which, through 
force applied by the spring, reduce the lifting force upon 
initial rotation of the static gear. This in turn requires less 
power from the electric motor, or allows the use of steep- 
er ramps on the static gear to provide faster detent dis- 
engagement for a given motor speed and torque. 

The spigot may be tubular which allows the location 
of the spring means, preferably a coil spring, within the 
spigot. In addition other components may also be locat- 
ed within the spigot which allows for greater flexibility in 
the design of the mirror. It also means that the stiffness 
of the spigot can be greatly increased as its diameter 
increases so that lower strength materials can be used. 
This results in a lower cost component that may also be 
easier to manufacture. 

In order to achieve transverse movement of the mir- 
ror head with respect to the spigot to disengage the de- 
tents, the actuator may comprise a shaft that is slidabiy 
journalled with respect to the mirror head, and a worm 
drive on the shaft that engages a gear wheel which is 
held with respect to the spigot. Upon initial operation of 
the drive means, the worm, acting against the fixed gear 
wheel, moves the shaft along its longitudinal axis so that 
the movement of the shaft acts against the mirror head 
to move it transversely with respect to the spigot to in 
turn compress the resilient means so that the mirror 
head may move transversely to allow the detents to dis- 
engage. 

Preferably, a housing is mounted with respect to the 
spigot, and the shaft is slidabiy journalled with respect 
to this housing. The mirror head is mounted with respect 
to the housing so that the housing prevents rotation of 
the mirror head with respectto the spigot, but the mount- 
ing of the housing is such that the mirror head may move 
laterally with respect to the spigot. Preferably, the resil- 
ient means comprises a coil spring which is positioned 
between the housing and the mirror head which in turn 
pushes the mirror head so that the detents forcefully en- 
gage. 

Lateral movement of the shaft upon initial operation 
of the drive means pushes an end of the shaft against 
the mirror head and forces it away from the d tents. This 
in turn compresses the spring so that the mirror head 
may mov transv rs ly to allow the detents to disen- 

gag . 

When the detents hav beendisengag d, the force 
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required to cause further compression of the coil spring 
will be greater than the force required to rotate the mirror 
head. Continued operation of the drive means, and 
therefore continued rotation of the shaft, will then result 
in the worm pref rentially driving around the gear wheel. 
This will in turn caus rotation of the mirror head. 

The shaft and worm gear is arranged for only limited 
amount of lateral movement, this lateral movement be- 
ing sufficient to allow full disengagement of the detent 
to enable mirror head rotation. Preferably, once the mir- 
ror head reaches its fully rotated position, the mirror 
head will abut against a stop, and the resultant increase 
in motor current will electronically de-energise the mo- 
tor. 

A clutch means may be provided between the gear 
wheel and the spigot which enables movement of the 
gear wheel and mirror head with respect to the spigot 
when force is applied to the mirror head. For example, 
if the mirror head is impacted in either direction, then 
the clutch will allow disengagement of the static gear 
thereby allowing the mirror head and associated drive 
means to rotate with respect to the spigot. Also, if move- 
ment of the mirror is impeded while being driven to or 
from a parked position, the motor will be prevented from 
stalling by release of the clutch. 

Preferably, the clutch comprises a spring bearing 
against the static gear and a clutch detent beneath the 
gear wheel that provides sufficient holding force for nor- 
mal operation of the operating mechanism, but which 
releases when sufficient force is applied to the mirror 
head. 

During disengagement of the detents in respect of 
both vertical and transverse movement of the mirror 
head, there will be a slight amount of rotation of the mir- 
ror head as the force applied to the detent is relieved. 
This will be due to the gradual outward movement of the 
mirror head and the corresponding readjustment of the 
detent position. 

DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention will now be de- 
scribed, but it should be realised that the scope of the 
invention is not to be limited to these specific details of 
the these embodiments. Five embodiments are illustrat- 
ed in the accompanying drawings: 

Figl shows a cross-sectional view of a mirror oper- 
ating mechanism about cross-section line 1 -1 of Fig 
3 and shows the dotted outline of a mirror bracket 
and mirror head, 

Fig 2 shows the same cross-sectional view of a mir- 
ror operating mechanism illustrated in Fig 1, but at 
a larger scale, 

Fig 3 shows a cross-sectional view of a mirror op- 
erating mechanism along cross-section line 3-3 of 
Fig 2, 

Fig 4 shows an exploded view of components as- 



sembled around the spigot of the mirror bracket, 
Fig 5 shows an exploded view of a retainer gear 
wheel and lifting plate, 

Fig 6 shows a cross-s ctional view of a second em- 

5 bodiment of the invention. 

Fig 7 shows a cross-sectional view of a third em- 
bodiment of the invention, 
Fig 8 shows a cross-sectlonal view of a fourth em- 
bodiment of the invention. 

to Fig 9 shows a part cross -sectional side view of a 
fifth embodiment of the invention, 
Fig 10 shows a part plan cross-sectional view of a 
fifth embodiment according to the invention, and 
Fig 11 shows the same part cross-sectional plan 

75 view shown in Fig 10 but with detents partly disen- 
gaged. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

20 

A first embodiment is illustrated in Figs 1 to 5. A mir- 
ror mounting bracket 1 0 is secured to the side of a motor 
vehicle. Attached to the mirror mounting bracket 1 0 is a 
spigot 11. The spigot 11 has a vertical axis, andthemir- 

25 ror head 1 2 is mounted so that it rotates about the ver- 
tical axis of the spigot 1 1 . The main result to be achieved 
by the invention is to rotate the mirror head 12 from a 
deployed position to a parked position where the mirror 
head 1 2 is substantially parallel to the side of the vehicle 

30 with the mirror glass of the mirror head 12 against the 
vehicle body. Preferably, this occurs through either op- 
eration of a manual control, or as the ignition is turned 
off. The invention also redeploys the mirror upon either 
operation of a manual control or the ignition being turned 

35 on. 

In this embodiment, the spigot 11 is tubular, and is 
held to the mirror mounting bracket 1 0 via threaded fas- 
teners 13. 

Part of the mirror operating mechanism shown in 

40 this embodiment is contained within a casing 14 which 
in turn is secured to the mirror head 12. The casing 14 
has a cylindrical bearing surface 15 which is journalled 
to the external surface of the spigot 1 1 . Th is enables the 
casing 14 and attached mirror head 12 to rotate with re- 

45 spect to the spigot 1 1 . 

Detents 1 7 are provided between the casing 1 4 and 
the spigot 11. In this embodiment, the detents 17 com- 
prise three projections 18 on the base of the spigot 11 , 
and corresponding recesses 1 9 in the base of the casing 

so 1 4. The projections 1 8 and the recesses 1 9 have angled 
surfaces 20 and 21 which assist in disengagement of 
the detent as the casing 14 rotates with respect to the 
spigot 11 . The projection 18 does not fully engage within 
ther c ss 19. This ensures that the lower surface of the 

55 casing 14 does not abut against the base of the spigot 
11. This results in positive engagement of the detents, 
which in turn resists any relative rotation of the casing 
14 with r spect to th spigot 11 . 
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The tubular spigot 11 enables some of the compo- 
nents to be located within the spigot 11 . In this embod- 
iment, a tube 22 is located within the spigot 11 so that 
the axis of the tube 22 Is coaxial with the axis of the 
spigot 1 1 . In this embodim nt, the resilient means com- 5 
prises a coil spring 23 that Is located on the outer surface 
of the tube 22. The tube 22 has a flange 24 at Its lower 
end against which the lower end of the spring 23 abuts. 

The tube 22 extends beyond the upper end of the 
spigot 11. A gear wheel 25 is joumalled to the tube 22. 
The gear wheel 25 sits above the upper end of the spigot 
1 1 , and has a flange 26 positioned between it and the 
spigot 11, The flange 26 Is part of the casing 14. The 
gear wheel 25 abuts against the upper edge of the 
flange 26. A retainer 29 Is held at the end of the tube 
22. The retainer 29 is also prevented from rotating with 
respect to the tube 22. 

The spring 23 pushes the tube 22 downwardly so 
that the retainer 29 applies a force to the upper surface 
of the gear wheel 25. This In turn forces the gear wheel 
25 on to the flange 26 which in turn forces the casing 1 4 
downwardly with respect to the spigot 11. In this way 
the spring 23 transfers Its force to the detents at the base 
of the spigot 11. 

Referring to Figs 2 and 3, the casing 14 houses an 
electric motor 30 which in turn drives a drive gear as- 
sembly. The drive gear assembly comprises a worm 
drive 31 that is attached directly to the electric motor 30. 
The worm drive 31 in turn drives a reduction gear as- 
sembly which comprises a first gear 32 and a smaller 
second gear 33. The first and second gears 32 and 33 
have a common axle 34 that Is joumalled within the cas- 
ing 14, A further reduction gear assembly is provided 
which comprises a third gear 35 combined with a worm 
drive 36. The third gear and worm gear 35 and 36 have 
a common axis 37 and are joumalled within the casing 
14. The second gear 33 meshes with the third gear 35, 
and causes rotation of the worm drive 36. The worm 
drive 36 engages the gear wheel 25. 

When the detents 17 are engaged, operation of the 
motor 30 and associated gear drive will cause the worm 
drive 36 to attempt to rotate gear wheel 25. When the 
detents 17 are disengaged continued operation of the 
electrical motor 30 will result in the gear wheel 25 re- 
maining stationary which will then result in the worm 
drive 36, and consequently the casing 14 and attached 
mirror head 12. rotating around the gear wheel 25 and 
spigot 11. Further details of this operation will be de- 
scribed below. 

Figs 4 and 5 best show a lifting plate 40 and a clutch 
plate 41. The lifting and clutch plates 40 and 41 are lo- 
cated in the end of the tubular spigot 1 1 . The lifting plate 
40 In combination with the gear wheel 25 comprise the 
actuator that provides the upward movement of the gear 
wheel 25 upon initial operation of the electric motor The 
clutch plate 41 enables breakaway of the mirror head 
should some form of external force be applied to the mir- 
ror head either with or without the electric motor 30 op- 



erating. The upper end of the spigot tube 11 has a ledge 
43 about which the lifting and clutch plates 40 and 41 
are joumalled for rotation. 

The lifting plate 40 has a ring portion 45 that locates 
within a circular recess In th upper end of the spigot 11 
so that the ring 45 sits on ledges 43. The underneath 
surface of ring 45 has three circular ridges 46 that abut 
against the Inner periphery of ledges 43. 

The upper surface of the ring 45 is provided with 
three projections 47. Each projection comprises a sec- 
ond ramp surface 50, a first vertical surface 51 and sec- 
ond vertical surface 52. 

The gear wheel 25 has three projections 55 that lo- 
cate within the space between the projections 47 on the 
lifting plate 40. The projections 55 have first ramped sur- 
faces 56 which abut against the second ramped surfac- 
es 50 and vertical surfaces 57. There is some clearance 
between the projections 55 and the ring 45 to ensure 
that the gear wheel 25 always rests against the flange 
26 of the casing 14. 

The lifting plate 40 is normally held with respect to 
the spigot 11 . Upon Initial operation of the electric motor 
30, the worm drive 36 causes the gear wheel 25 to rotate 
slightly with respect to the lifting plate 40. Continued ro- 
tation of the gear wheel 25 causes sliding engagement 
of the first and second ramped surfaces 55 and 50, 
which causes a vertical lifting motion of the gear wheel 
25. This is resisted by the spring 23, but this resistance 
is less than the engaging force provided by the detents 
1 7. This results In continued lifting of the gear wheel 25 
until It is sufficiently raised above the flange 26 to enable 
vertical movement of the mirror head and disengage- 
ment of the detents 17. Once the detents 17 are disen- 
gaged, the force required to lift the gear wheel 25 
against the spring 23 is greater than the force required 
to rotate the mirror head 1 2 so that continued operation 
of the worm drive 36 will cause it to drive Itself around 
the periphery of the stationary gear wheel 25. The con- 
sequence of this is that the casing 14 and attached mir- 
ror head 12 will rotate about the spigot. 

The embodiment shown in Figs 1 to 5 Is for an op- 
erating mechanism used with a right-hand mirror. The 
gear wheel 25 shown in this embodiment has a pair of 
first ramp surfaces 56 either side of projections 55 so 
that It may be used for either left-hand or right-handed 
mirrors. Obviously, a left-hand lifting plate 40 would be 
required with the second ramp surfaces 50 on the op- 
posite side of the projections 47 as shown in this em- 
bodiment. 

The clutch plate 41 Is held between the spring 23 
and the underneath surface of ledges 43. Each of the 
ledges 43 locate within recesses 58 In the clutch plate 
41. The underneath surfaces of the ledges 43 and the 
recesses 58 comprise the clutch detent. 

The lifting and clutch plates 40 and 41 are re- 
strained from rotating relative to one another, the lifting 
plate 41 is joumalled for rotation about tube 22 and the 
clutch plate 41 Is able to slide longitudinally along the 
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tube 22. 

The tube 22 is provided with three longitudinal 
channels 61 that are radially spac d around the surface 
of the tube 22. Each of th channels 61 extends right to 
the upper end of the tube 22. To restrain relative rotation s 
of the clutch plate 41 with respect to the tube 22, it has 
three lugs 62 that engage respective channels 61 . The 
tube 22 is slid into position through the centre of the 
clutch plate 41. The engagement of the lugs 62 in the 
channels 61 does enable the clutch plate 41 to slide ax- 
iaily along the tube 22. 

The clutch plate 41 has three posts 59 which locate 
within recesses 60 of the lifting plate 40. Engagement 
of the posts 59 within the recesses 60 prevent the clutch 
plate 41 rotating with respect to the lifting plat© 40, but 
does enable a degree of axial separation of the clutch 
plate 41 with respect to the lifting plate 40 while main- 
taining engagement between the posts 59 with the re- 
cesses 60. 

The clutch plate 41 has three radial recesses 63 in 
its peripheral portion. The internal surface of the spigot 
1 1 has three longitudinal ribs 64 that are engaged by the 
radial recesses 63. This enables the clutch plate 41 to 
be inserted into the spigot 11 from its base. The longi- 
tudinal ribs 64 do not extend for the full height of the 
spigot 11, and when the radial recesses 63 disengage 
from the end of the ribs 64, the clutch plate 41 can be 
rotated so that the recesses 58 engage the ledges 43. 
The pitch circle diameter of the outer surface of the post 
59 locates within the inner diameter of the projections 
43. This enables the clutch plate 41 and posts 59 to fully 
rotate with respect to the spigot 1 1 when the clutch plate 
41 moves downwardly so that the ledges 43 disengage 
from the recesses 59. 

In this embodiment, the retainer 29 also comprises 
a helper plate where the retainer 29 has three third 
ramped surfaces 66 that engage with fourth ramped sur- 
faces 67 on the gear wheel 25. The direction of inclina- 
tion of the third and fourth ramped surfaces 66 and 67 
is the same as the first and second ramped surfaces 56 
and 50 however the degree of inclination of the third and 
fourth ramped surfaces 66 and 67 with respect to the 
horizontal is less than the degree of inclination of the 
first and second ramped surfaces 56 and 50. This en- 
sures that some assistance is provided to raise the gear 
wheel 25 by relative movement between the third and 
fourth ramped surfaces 66 and 67 due to the downward 
pressure exerted by the spring 23. while at the same 
time providing sufficient downward force to allow the 
gear wheel 25 to lower with respect to the first and sec- 
ond ramped surfaces 56 and 50 when required. Obvi- 
ously, iftheangleof the third and fourth ramped surfaces 

66 and 67 were the same as the first and second ramped 
surfaces 56 and 50, then there would be no net down- 
ward force applied to th gear wheel 25. By reducing 
the angle of the third and fourth ramp d surfaces 66 and 

67 with respect to the horizontal, then there will be a net 
downward acting fore . This net downward fore must 



be sufficient to overcome the f rictional load between the 
various ramped surfaces. 

The retainer 29 has a plurality of barbs 69 which 
engage within apertures 70 of the tube 22. The retainer 
29 is pushed onto the nd of the tube with lugs 71 en- 
gaging the channels 61. This prevents rotation of the 
retainer 29 with respect to the tube 22. The retainer 29 
is pushed into place until the barbs 69 spnng into the 
apertures 70. Due to the compression of the spring 23 
an upward force is applied to the retainer 29 and the 
location of the barbs 69 within the aperture 70 holds the 
retainer 29 in position on the tube 22. 

Upon the electric motor 30 being energised, the 
worm drive 36 will apply force to drive the gear wheel 
25 in a clockwise direction. Movement of the worm drive 
36 and casing 1 4 around the gear wheel 25 will be pre- 
vented by engagement of the detents 17. The force re- 
quired to disengage the detents 17 at this stage wilt be 
in excess of the force required for the worm drive 36 to 
rotate the gear wheel 25 against the first and second 
ramped surfaces 56 and 50. As the worm drive 36 con- 
tinues to drive the gear wheel 25, it will result in the first 
ramped surfaces 56 sliding along the second ramped 
surfaces 50. This will in turn cause lifting of the gear 
wheel 25. It will be lifting against the force of the spring 
23. 

Continued operation of the worm drive 36 will result 
in the gear wheel 25 lifting clear of the flange 26. This 
will result in the angled surfaces 20 of the detents 17 
sliding with respect to one another which, together with 
the third and fourth ramped surfaces 66 and 67, pro- 
vides some additional force that assists to compress the 
spring 23, 

Obviously, a shallow angle of the first and second 
ramped surfaces 56 and 50, will require less force to 
rotate the gear wheel 25 against the spring 23. However, 
the disadvantage of a low angle is that lifting of the gear 
wheel 25 will occur quite slowly. Accordingly, a steeper 
angle for the first and second ramped surfaces 56 and 
50 which provides a rapid lift of the gear wheel 25 is 
compensated through the force provided by the third 
and fourth ramped surfaces 66 and 67 and the angled 
surfaces 20 and 21 on the detents 17. This minimises 
the lifting load of the gear wheel 25 while at the same 
time ensuring that a rapid lift is achieved. This in turn 
means that less motor power is required, and a quiet 
and quick operation is achieved. 

As the gear wheel 25 continues to lift, the detents 
17 will reach a point where they can readily disengage. 
At this point, the force required to rotate the casing 14 
and mirror head 12 with respect to the spigot 11 is less 
than required to lift the gear wheel 25. When this occurs, 
the gear wheel 25 will remain stationary, and the worm 
drive 36 will drive itself together with the casing 14 and 
mirror h ad 1 2 around the gear wheel 25. This obviously 
rotates the mirror head into a parked position. Operation 
of the motor 30 and therefore rotation of the mirror head 
12 will continue until the mirror head r aches its parked 
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position. At this point, further rotation of the mirror head 
12 will be restrained, which will result in an increase in 
the current drawn by the motor This current increase 
can be sensed and electronic controls provided to de- 
energise the motor 30. 5 

When the electric motor 30 is energised again to 
move the mirror head 12 from a parked position to its 
deployed position, the motor 30 will again operate to ro- 
tate the gear wheel 25. Obviously, the direction of rota- 
tion of the electric motor 30 will be opposite to that used io 
to park the mirror head 1 2. The initial rotation of the gear 
wheel 25 will cause the vertical surfaces 57 on projec- 
tions 55 of the gear wheel 25 to engage the second ver- 
tical surfaces 52 on the lifting plate 40. This will prevent 
further rotation of the gear wheel 25 which in turn will 
cause the worm drive 36 to move around the periphery 
of the gear wheel 25, This in turn causes rotation of the 
casing 14 and mirror head 12 to the deployed position. 
At the deployed position, the detent 17 will again re-en- 
gage, and the current drawn by the motor will increased, 20 
be sensed and result in the motor 30 being de-ener- 
gised. 

Should the mirror head 1 2 be forced either while the 
electric motor 30 is not operating or even when It is op- 
erating, the clutch plate 41 will disengage and allow free 2S 
rotation of the mirror head 12. For example, if the mirror 
head 12 is pushed in either direction, then the vertical 
surfaces 57 on the gear wheel 25 will engage either the 
first or second vertical surfaces 51 or 52 depending on 
the direction that the mirror head 12 is rotated. This will so 
then transfer the rotation force from the lifting plate 40 
via the posts 59 to the clutch plate 41 . Provided that this 
force is sufficient, then the clutch plate 41 will move 
downwardly with respect to the tube 22 and allow the 
ledges 43 to disengage from the recesses 58. This will 3S 
then enable the combination of the clutch plate, the tube 
22 which is rotationally secured to the clutch plate 41, 
the lifting plate 40 which is rotationally secured to the 
clutch plate 41 , the gear wheel 25 which is restrained 
by engagement of the vertical surfaces 57 with either ^0 
the first or second vertical surfaces 51 or 52 and the 
casing 14 to rotate freely with respect to the spigot 11. 
This will result in detents 17 disengaging. 

In this manner, the mirror head 1 2 can be manually 
placed into the parked position. Through this means, the ^5 
clutch plate 41 will be disengaged from the ledges 43. 
Upon further operation of the electric motor 30. the gear 
wheel 25 will rotate until the clutch plate re-engages with 
the ledges 43. This will then enable normal operation of 
the assembly. 50 

If during operation of the motor 30, the mirror head 
1 2 were to become jammed, such as coming up against 
an obstruction, then the worm drive 36 will stop rotating 
with respect to the spigot 11 , and will in turn rotate the 
gear wheel 25 until the vertical surfaces 57 come into 55 
contact with either the first or second vertical surface 51 
or 52. The lifting plate 40 will then be driven by the gear 
wheel 25, and will turn, via the posts 59 drive the clutch 



plate so that the ledges 43 disengage from the recesses 
58. Alt rnatively, th load required to disengage the 
ledges 43 from the recesses 58 may be such as to draw 
exc ssive current and cause the current sensing circuit- 
ry to de- n rgise the motor 30. 

Fig 6 shows a second embodiment of the invention 
and differs from the first embodiment in that the clutch 
plate 41 a is positioned above the gear wheel 25a. In this 
embodiment, the spigot 11 is secured to the mirror 
mounting bracket 1 0 via a threaded fastener 72. A single 
threaded fastener 72 is all that is required. The tube 22 
and spring 23 are located within the tubular spigot 11. 
The lifting plate 40a is held beneath flanged fingers 73 
at the end of spigot 1 1 . This prevents longitudinal move- 
ment of the lifting plate 40a with respect to the spigot 
1 1 , but enables it to rotate. The spring 23 bears against 
the lower surface of the lifting plate 40a. The gear wheel 
25a is located above the lifting plate 40a, and the lifting 
plate 40a has a tubular extension 74a to which the gear 
wheel 25a is journalled. 

The clutch plate 41a is located above the gear 
wheel 25a, and the engaging surfaces of the clutch plate 
41 a and gear wheel 25a perform the function of a helper 
plate. They are provided with third and fourth ramped 
surfaces 66 and 67 that assist in the upward movement 
of the gear wheel 25a. The tubular extension 74a has a 
castellated end which engages corresponding recesses 
within the clutch plate so that the clutch plate 41a is un- 
able to rotate independently of the lifting plate 40a, but 
is able to move longitudinally with respect to the lifting 
plate 40a along the axis of the spigot 11 . 

The upper surface of the clutch plate 41a abuts 
against the lower surface of a retainer 29a. The upper 
surface of the clutch plate 41 a is provided with a number 
of V-shaped projections 76 which locate within V- 
shaped recesses 77 within the retainer 29a. The retainer 
29a is held on the end of the tube 22 so that it is not able 
to rotate or move longitudinally with respect to the tube 
22. 

Operation of the motor 30 will cause the gear wheel 
25a to lift thereby relieving the downward load applied 
to the detent 17a. This will enable rotation of the mirror 
head 12 upon continued operation of the motor 30. The 
third and fourth ramped surfaces 66 and 67 will assist 
in the upward movement of the gear wheel 25a. Break- 
away movement or jamming of the mirror head 12 will 
result in disengagement of the V-shaped recesses and 
projections 66, 67. In addition, if the mirror head 12 is 
moved from a parked position to its operating position 
manually, which results in disengagement of the V- 
shaped recess and projection 76 and 77, there will still 
be a force applied to the upper surface of the gear wheel 
25a which in turn results in a load being applied to the 
detents 17a. This will enable positive relocation of the 
detent 17a upon manual outward movement of the mir- 
ror head 12. 

A third embodiment is shown in Fig 7. In this em- 
bodiment, the main variation is that all of the elements 
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are journalled to the external surface of the spigot 11. 
The lifting plate 40b Is journalled on the external surface 
of the spigot 11, and has a tubular extension 74b. The 
gear wheel 25b Is journalled to the external surface of 
the tubular extension 74b. The gear wheel 25b abuts 5 
against flanges 26. The clutch plate 41b is located 
above the gear wheel 25b. A clutch detent disc 79 is 
located above the clutch plate 41b. The spring 23b is 
located between the clutch detent disc 79 and a spring 
disc 80b. The spring disc 80b is secured to the spigot 
11 so that the spring 23b applies a compressive load to 
the upper surface of the clutch detent disc 79 and in turn 
transfers force via the abutment of the gear wheel 25b 
on flanges 26 to the detents 17b. 

This embodiment uses a minor modification in the 
gear drive in that a worm drive 82b is used to drive a 
reduction gear set 83b which in turn drives the gear 
wheel 25b. 

As in the second embodiment, the tubular extension 
74b has a castellated end which engages correspond- 
ing recesses within the clutch plate 41b. This prevents 
relative rotation between the lifting and clutch plates 40b 
and 41b but enables the clutch plate 41b to move with 
respect to the longitudinal axis of the spigot 11 . 

As with the second embodiment, the abutting sur- 
faces between the clutch plate 41b and the gear wheel 
25b al-e provided with third and fourth ramped surfaces 
66 and 67, and the abutting surfaces between the upper 
surface of the clutch plate 41 b and the clutch detent disc 
79 are provided with V-shaped projection and recesses 
76 and 77. 

The actuator for lifting the gear wheel 25b is the 
same for both the second and third embodiment. The 
actuator comprises a first and second ramped surfaces 
56 and 50 which are caused to slide with respect to one 
another upon initial operation of the electric motor 30. 
This results in an upward movement of the gear wheel 
25b, a relieving of down load force on the detent 17b, 
and the resultant lifting of the casing 1 4 and mirror head 
12. Once lifted sufficiently, the detent 17b will disen- 
gage, and the mirror head 1 2 will rotate in a manner sim- 
ilar to that described in respect of the first embodiment. 

The operation of the first and second vertical sur- 
faces 51 and 52 and the vertical surfaces 57 are the 
same as that described in the first embodiment. 

As with the second embodiment, even if the V- 
shaped projection and recess 76 and 77 are disen- 
gaged, there will be a constant down load applied via 
the gear wheel 25b to the flange 26 which will enable 
positive relocation of the detent 17b should the mirror 
head 12 be manually returned to its operating position. 
This is also the case in respect of the first embodiment. 
This is an important safety feature, as it ensures that the 
detents 17 will re-engage if the mirror is manually moved 
to its deployed position. 

A fourth embodiment is shown in Fig 8. This em- 
bodiment is a simpler assembly by comparison to the 
first three, but does have the disadvantage that when 



the clutch plate 41c is disengaged, no positive force will 
be applied to the detents 17c. 

In this fourth embodiment, the clutch plate 41c is 
journalled to the external surface of the spigot 11 . The 
gear wheel 25c is journalled to a tubular extension 74c 
of the clutch plat 41 c. The spring 23c operates between 
the upper surface of the gear wheel 25c and a spring 
disc 80c. The spring disc 80c is secured to the spigot 
11, and results in the compressed spring 23c applying 
a force to the upper surface of the gear wheel 25c. The 
gear wheel 25c in turn abuts against flange 26 which in 
turn applies load to the detent 1 7c. In this embodiment, 
the detents are balls held in corresponding recesses. 

In this embodiment, the clutch plate 41 c is held be- 
tween the base of the gear wheel 25c and the base of 
the spigot 1 1 . The actuator is provide between the abut- 
ting surfaces of the lower portion of the gear wheel 25c 
and the upper surface of the clutch plate 41c, and com- 
prises first and second ramped surfaces 56 and 50. Ver- 
tical surfaces 57 and 51 are provided at the end of the 
ramped surfaces 56 and 50 to restrain rotation of the 
gear wheel 25c with respect to the clutch plate 41c. 
Posts 85 located within corresponding recesses within 
the gear wheel 25c and abut against surfaces within the 
gear wheel 25c to prevent Its rotation in the other direc- 
tion. This enables any force applied to the mirror head 
1 2 to transfer via the gear wheel 25c to the clutch plate 
41c which then enables the V-shaped projection and re- 
cesses 76 and 77 to disengage. 

The gear drive in this fourth embodiment again dif- 
fers from the previous embodiments in that the electric 
motor 30 drives a worm drive 82c which in turn drives a 
first reduction gear set 83c that itself drives a second 
reduction gear set 84c. The second reduction gear set 
84c in turn drives the gear wheel 25c. 

A helper disc 86 sits on top of the gear wheel 25c, 
and has third and fourth ramped surfaces 66 and 67 on 
the base of the helper disc 86 and the top of the gear 
wheel 25c. In addition, the tubular extension 74c has a 
castellated end which engages apertures within the 
helper disc 86 to prevent relative rotation between the 
two components but to enable the helper disc 86 to 
move with respect to the clutch plate 41c. 

A fifth embodiment is illustrated in Figs 9 and 11. 
This embodiment differs from the first to fourth embod- 
iments in that instead of the mirror head 12 moving ver- 
tically along the axis of the spigot 11, the mirror head 12 
in this embodiment moves laterally with respect to the 
spigot 1 1 . However, a similar operating principle applies 
in that the mirror head 1 2 is moved away from the detent 
17 to allow disengagement. 

In this embodiment, a housing 87 is pivotally mount- 
ed to the spigot 1 1 . The mirror head 1 2 is in turn mounted 
to th housing 87 so that it may slide with respect to the 
housing 87 to disengage or re-engage the detents 17d. 
A coil spring 23d is placed between the mirror head 12 
and the housing 87 which acts to push the mirror head 
12 in a direction that engages the detents 17d. 
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In this embodiment, the detents comprise substan- 
tially V-shaped projections 88 that locate within V- 
shaped recesses 89. 

The gearwheel 25d is journalledtothe spigot 11. A 
second spring 91 is held between the upper surface of s 
the gear wheel 25d and a spring disc 80d. A breakaway 
clutch comprises detent balls 90 that are located at the 
base of the gear wheel 25d. 

A shaft 92 is slidably journalled in the housing 87. 
The shaft 92 Is able to rotate about its axis as well as io 
being able to move longitudinally along its axis. The 
shaft 92 is driven by an electric motor 30 which drives 
a gear 93 via a worm drive 82d. The shaft 92 has a worm 
drive 95 that engages the gear wheel 25d. 

Initial operation of the electric motor 30 will cause fs 
the worm drive 95 to push to shaft 92 along its longitu- 
dinal axis so that the end 96 of the shaft 92 pushes 
against the mirror head 12. The gear 93 is sufficiently 
wide enough to ensure that it remains engaged with the 
worm drive 82. The shaft 92 is caused to move laterally 20 
due to the detents 17d being engaged and providing a 
resistive force to rotation of the worm drive 95 around 2. 
the gear wheel 25d. Accordingly, the shaft 92 and asso- 
ciated worm drive 95 comprise an actuator which will 
move the mirror head 1 2 so as to compress the spring 
23d and to disengage the detents 17d. 

As with all the embodiments, the initial operation of 
the electric motor 30 will cause a combined movement 
where movement of the mirror head 12 will disengage 
the detent 17d which will result in some minor rotation 30 
of the mirror head 12 as the detent 17d progressively, 
disengage. In other words, the drive means will cause 
rotation of the mirror head 12 to readjust for the chang- 
ing positions of the detents 17d. 

In the fifth embodiment, if the mirror head 1 2 is im- 3S 3. 
pacted or manually moved, then sufficient force will be 
applied to the clutch detents 90 to cause the gear wheel 
25d to vertically lift against the spring 91 . This will then 
enable the mirror head 1 2 to rotate freely with respect 
to the mirror mounting bracket 10. "^o 

4. 

Claims 

1. A mirror operating mechanism for rotating a mirror 
head with respect to a mounting bracket compris- 
ing: 

a mirror mounting bracket (10), 
a spigot on said mounting bracket (11 ), 50 
a mirror head (12) supported on said mounting 
bracket (10) for rotation with respect to said 5. 
spigot (11), 

at least one detent (17) between said mirror 

mounting bracket (10) and said mirror head 

(12) to hold said mirror mounting bracket (10) 6. 

and mirror head (12) in position, 

resilient means (23) acting between said mirror 



mounting bracket (10) and mirror head (12), 
with respect to said detent (17), that holds said 
detent (17) engaged, thereby restraining move- 
ment of said mirror h ad (12), characterised by 
a drive means (25) operativefy coupling said 
spigot (1 1 ) to said mirror head (1 2) to rotate said 
mirror head (1 2) with respect to said spigot (11), 
and 

an actuator (56) incorporated within said drive 
means (25) that is moved by said drive means 
(25) upon Its initial operation while said detent 
(1 7) that is engaged resists rotation of said mir- 
ror head (12), said actuator (56) movement ap- 
plying a force to said resilient means (23) to in 
turn compress said resilient means (23) to allow 
movement of said mirror head (1 2) so that said 
detent (17) may disengage said drive means 
(25) and in turn rotate said mirror head (12) with 
respect to said spigot (1 1 ) once said detent (17) 
is disengaged. 

A mirror operating mechanism according to claim 1 
wherein said drive means includes: 

a gear wheel (25) mounted with respect to said 
spigot (11 ) so its axis of rotation is coaxial with 
the longitudinal axis of said spigot (11 ), and 
drive gear (36) engaging said gear wheel (25) 
so that when said drive means (25) is operated, 
and when said force applied to said detent (1 7) 
is sufficiently relieved, said drive gear (25) ro- 
tates around the periphery of said gear wheel 
(25) to thereby rotate said mirror head (1 2). 

A mirror operating mechanism according to claim 2 
wherein said resilient means (23) acts against said 
gear wheel (25) and said gear wheel (25) abuts 
against a portion of said mirror head (12) to thereby 
transfer force to said detent (17). 

A mirror operating mechanism according to claim 3 
wherein said actuator comprises the combination of 
a first ramp surface (56) on said gear wheel (25) 
that engages a second ramp surface (50) that is 
held with respect to said spigot (11) so that, upon 
initial operation of said drive means (25), said ramp 
surfaces (56, 50) causes linear movement of said 
gear wheel (25) with respect to the longitudinal axis 
of said spigot (11 ) as it rotates so that said holding 
force applied to said detent (17) is relieved. 

A mirror operating mechanism according to claim 4 
further comprising a plurality of combined first and 
second ramped surfaces (56, 50). 

A mirror operating mechanism according to either 
claim 4 or claim 5 wherein said spigot (1 1 ) is tubular. 
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7. A mirror operating mechanism according to claim 6 
wlierein said gear wheel (25) is located above the 
end of said spigot (11). 

8. A mirror operating mechanism according to claim 7 
wherein said resilient means further comprises; 

a tube (22) that locates within, and extends be- 
yond, said spigot (11), said gear wheel (25) 
journalled to said tube (22), 
a flange (24) extending radially outwardly at the 
lower end of said tube (22). 
a ledge (43) extending radially inwardly at the 
upper end of said spigot (11), 
a compressed coil spring (23) positioned 
around said tube (22) and located between said 
flange (24) and ledge (43), and 
a retainer (29) on the end of said tube (22) that 
bears against said gear wheel (25) and applies 
downward force to said gear wheel (25). 

9. A mirror operating mechanism according to claim 8 
further comprising: 

a lifting plate (40) located below the lower sur- 
face of said gear wheel (25) and journalled to said 
tube (22) and held with respect to said spigot (11), 
said plurality of second ramped surfaces (50) locat- 
ed on the upper surface of said lifting plate (40). 

10. A mirror operating mechanism according to claim 9 
further comprising a rotation limiter (51 , 52, 57) be- 
tween said lifting plate (40) and said gear wheel (25) 
that limits the amount of relative rotation between 
said lifting plate (40) and said gear wheel (25). 

11. A mirror operating mechanism according to claim 

1 0 wherein said rotation limiter comprises a plurality 
of engaging vertical surfaces (51 , 52) on both said 
lifting plate (40) and gear wheel (25) that abut to 
prevent relative rotation, said engaging vertical sur- 
faces (51, 57) in one direction of rotation being 
spaced to allow for sufficient movement between 
said first and second ramped surfaces (56, 50). 

12. A mirror operating mechanism according to claim 

11 wherein said second ramped surface (50) on 
said lifting plate (40) further comprises first vertical 
surfaces (51) positioned at the upper end, and ex- 
tending vertically therefrom, of each said second 
ramped surface (50). said gearwheel (25) having 
corresponding first vertical surfaces (57) spaced 
from said vertical surfaces (5 1 ) on each said second 
ramped surface (50) so that said first and second 
ramped surfaces (56, 50) may move sufficiently with 
respect to one another before said first vertical sur- 
faces (51 , 57) engage. 

13. A mirror operating mechanism according to claim 



12 wherein said lifting plate (40) has second vertical 
surfaces (52) adjacent each said second ramped 
surface (50) and corresponding second vertical sur- 
faces (57) on said gear wheel (25) that abut and 
5 prevent rotation in a direction opposite to that re- 
ferred to in claim 12. 

1 4. A mirror operating mechanism according to any one 
of claims 9 to 13 further comprising: 

10 

a clutch plate (41) located between said spigot 
ledge (43) and the end of said coil spring (23) 
that is held with respect to, but able to move 
along, said tube (22) and restrained from rotat- 

fS ing with respect to said lifting plate (40). and 

a clutch detent (58) between the upper surface 
of said clutch plate (41) and the lower surface 
of said ledge (43) that has sufficient holding 
force to restrain movement between said clutch 

20 plate (41 ) and said spigot (1 1 ) when said drive 

means (25) is operated but which allows rota- 
tion of said mirror head (12), when sufficient 
force is applied to said mirror head (1 2), by dis- 
engagement of said clutch detent (58). 

25 

15. A mirror operating mechanism according to claim 

14 wherein said clutch detent comprises a plurality 
of projections on said ledge (43) and a correspond- 
ing plurality of recesses (58) on said clutch plate in 

30 which said projections locate. 

16. A mirror operating mechanism according to claim 

1 5 wherein said ledge comprises a plurality of ledge 
segments (43) spaced around said spigot (11) each 

35 said ledge segment (43) also comprising said pro- 
jection which locate within said recess (58). 

17. A mirror operating mechanism according to either 
claim 14 or claim lOwherein said tube (22) has a 

40 plurality of longitudinal channels (61), and said 
clutch plate (41 ) has a plurality of lugs (62) that en- 
gage said channels (61), that prevent rotation of 
said clutch plate (41 ) with respect to said tube (22) 
but allow movement of said clutch plate (41 ) the- 

45 realong. 

1 8. A mirror operating mechanism according to any one 
of claims 1 4 to 1 7 wherein said clutch plate (41 ) has 
a plurality of posts (59) and said lifting plate (40) has 

50 a plurality of recesses (60) within which posts (59) 
locate to prevent relative rotation therebetween but 
which allow separation of said clutch plate (41 ) with 
respect to said lifting plate (40). 

55 19. A mirror operating mechanism according to any one 
of claims 8 to 1 8 wherein said retainer (29) has third 
ramped surfaces (66) and the upper surface of said 
gear wheel (25) has fourth ramped surfaces (67) 
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that engage said third ramped surfaces (66), the di- 
rection of inclination of said third and fourth ramped 
surfaces (66, 67) being the same as said first and 
second ramped surfaces (56, 50) and the degre of 
inclination, with respect to the horizontal of said 
third and fourth ramped surfaces (66, 67), being 
less than said first and second ramped surfaces 
(56, 50), said retainer restrained (29) from rotation 
with respect to said tube (22). 

20. A mirror operating mechanism according to claim 7 
wherein resilient means further comprises: 

a tube (22) that locates within, and extends be- 
yond, said spigot (11), said gear wheel (25a) 
joumalled to said tube (22), 
a flange (24) extending radially outwardly at the 
lower end of said tube (22), 
a lifting plate (40a) held within the upper end of 
said spigot (11) so that said lifting plate (40a) 
can rotate with respect to said spigot (11 ), said 
plurality ot second ramped surfaces (50) locat- 
ed on the upper surface of said lifting plate 
(40a), 

a compressed coil spring (23a) positioned 
around said tube (22) and located between said 
flange (24) and lifting plate (40a), and a retainer 
(29a) on the end of said tube (22) that bears 
against said gear wheel (25a) and applies a 
downward force to said gear wheel (25a). 



23. A mirror operating mechanism according to claim 

22 wherein said clutch detent comprises a plurality 
of projections (76) on said clutch plate (41a) and a 
corresponding plurality of recesses (77) on said re- 

s tainer (29a) in which said projections (76) locate. 

24. A mirror operating mechanism according to claim 

23 wherein said clutch plate (41a) has third ramped 
surfaces (66) and the upper surface of said gear 

10 wheel (25a) has fourth ramped surfaces (67) that 
engage said third ramped surfaces (66). the direc- 
tion of inclination of said third and fourth ramped 
surfaces (66, 67) being the same as said first and 
second ramped surfaces (56, 50) and the degree of 

IS inclination, with respect to the horizontal, of said 
third and fourth ramped surfaces (66, 67) being less 
than said first and second ramped surfaces (56, 50). 

25. A mirror operating mechanism according to claim 5 
20 wherein said gear wheel (25c) is joumalled to said 

spigot (11) with said resilient means (23c) acting be- 
tween the upper end of said spigot (11 ) and the top 
of said gear wheel (25c). 

25 26. A mirror operating mechanism according to claim 
25 wherein said plurality of second ramp surfaces 
(56) are located at the base of said spigot (11). 

27. A mirror operating mechanism according to claim 
30 25 further comprising: 



21. A mirror operating mechanism according to claim 

20 further comprising a rotation limiter (51 , 52, 57) 
between said lifting plate (40a) and said gearwheel 
(25a) that limits the amount of relative rotation be- 
tween said lifting plate (40a) and said gear wheel 
(25a). 

22. A mirror operating mechanism according to claim 

21 further comprising: 

a clutch plate (41a) located between the upper 
surface of said gear whee {25a) and said re- 
tainer (29a), that is held with respect to, but able 
to move along, said tube (22), 
means for preventing relative rotation between 
said clutch plate (41a) and said lifting plate 
(40a), and 

a clutch detent(76, 77) between the upper sur- 
face of said clutch plate (41a) and the lower sur- 
face of said retainer (29a) that has sufficient 
holding force to restrain movement between 
said clutch plate (41a) and said retainer (29a) 
when said drive means (25) is operated but 
which allows rotation of said mirror head (12), 
when sufficient force Is applied to said mirror 
head (1 2), by disengagement of said clutch de- 
tent (58). 



a clutch plate (41c) located between the lower 
surface of said gear wheel (25c) and the base 
of said spigot (11), said plurality of second 
35 ramped surfaces (50) located on the upper sur- 

face of said clutch plate (41), and 
a clutch detent (66, 67) between the lower sur- 
face of said clutch plate (41 c) and said spigot 
(1 1 ) that has sufficient holding force to restrain 
"to movement between said clutch plate (41 c) and 

spigot (11 ) when said drive means (25) is oper- 
ated but allows rotation of said mirror head (12) 
when sufficient force is applied to said mirror 
head (12) through the disengagement of said 
45 clutch detent (66, 67). 

28. A mirror operating mechanism according to claim 
27 wherein said clutch detent comprises a plurality 
of projections (76) on said mirror mounting bracket 

50 (10) at the base of said spigot and a plurality of re- 
cesses (77) in the base of said clutch plate (41 c) in 
which said projections (76) locate. 

29. A mirror operating mechanism according to claim 
55 28 further comprising a rotation limiter between said 

clutch plate (41c) and gear wheel (25c) that limits 
the amount of relativ rotation between said clutch 
plate (41c) and said gear wheel (25c). 



40 



55 



11 



21 



EP0 881 124 A2 



22 



30. A* mirror operating mechanism according to claim 

29 wherein said rotation limiter comprises a plurality 
of engaging vertical surfaces (52, 57) on both said 
clutch plate (41c) and gear wheel (25c) that abut to 
prevent relative rotation, said engaging vertical sur- 
faces (52) in one direction of rotation being spaced 
to allow for sufficient movement between said first 
and second ramped surfaces (56, 50). 

31. A mirror operating mechanism according to claim 

30 wherein said second ramped surface (50) further 
comprises a vertical edge (52) adjacent its highest 
end that engages a corresponding vertical surface 
(57) on said gear wheel (25c) that prevents relative 
rotation. 

32. A mirror operating mechanism according to claim 

31 wherein further vertical surfaces comprise posts 
(85) on said clutch plate (41c) that extend Into re- 
cesses in said gearwheel (25c), said recesses hav- 
ing surfaces that engage said posts (85), said sur- 
faces being sufficiently spaced from said posts (85) 
to allow sufficient movement between said first and 
second ramped surfaces (56, 50) before said posts 
(85) and recess surfaces engage and prevent rela- 
tive rotation. 

33. A mirror operating mechanism according to claim 
25 further comprising: 

a clutch plate (41 b) located between the upper 
surface of said gear wheel (25b) and said resil- 
ient means (23b) that is restrained from rotation 
with respect to said spigot (11), and 
a clutch detent (76, 77) between the upper sur- 
face of said gear wheel (25b) and the lower sur- 
face of said clutch plate (41b) that has sufficient 
holding force to restrain movement between 
said clutch plate (41b) and said gear wheel 
(25b) when said drive means (82b, 83b) is op- 
erated but which allows rotation of said mirror 
head (12) when sufficient force is applied to 
said mirror head (12) through the disengage- 
ment of said clutch detent (41b). 

34. A mirror operating mechanism according to claim 
33 wherein said clutch detent (41b) comprises a 
plurality of projections (76) on said upper surface of 
said gear wheel (25b) and a plurality of recesses 
(77) in said clutch plate (41b) in which said projec- 
tions (76) locate. 

35. A mirror operating mechanism according to claim 
25 further comprising: 

a lifting plate (40b) located between the lower 
surface of said gear wheel (25b) and th base 
of said spigot (11) and journall d to said spigot 



(11), said plurality of second ramped surfaces 
(50) located on the upper surface of said lifting 
plate (40b), 

a helper plate located above said gear wheel 

s (25b) having a third ramped surface (66) that 

engages with a corresponding fourth ramped 
surface (67) on top of said gear wheel (25b), 
the direction of inclination of said third and 
fourth ramped surfaces (66. 67) being the same 

10 as said first and second ramped surfaces (56, 

50) and the degree of inclination with respect 
to the horizontal of said third and fourth ramped 
surfaces (66, 67) being less than said first and 
second ramped surfaces (56, 50), said helper 

15 plate being linked to said lifting plate (41b) so 

that they are not able to rotate independently, 
a clutch plate (41b) located between the upper 
surface of said helper plate and said resilient 
means (23b) that is restrained from rotating 

20 with respect to said spigot (11), and 

a clutch detent (76, 77) between the upper sur- 
face of said helper plate and the lower surface 
of said clutch plate (41b) that has sufficient 
holding force to restrain movement between 

25 said clutch plate (41 b) and combination of said 

lifting plate (40b), gear wheel (25b) and helper 
plate when said drive means is operated but 
which allows rotation of said mirror head (12), 
when sufficient force is applied to said mirror 

30 head (1 2), by disengagement of said clutch de- 

tent (76. 77). 

36. A mirror operating mechanism according to claim 
35 wherein said clutch detent comprises a plurality 

3$ of projections (76) on said upper surface of said 
helper plate and a plurality of recesses (77) in said 
clutch plate in which said projections (76) locate. 

37. A mirror operating mechanism according to claim 3 
40 wherein said actuator comprises: 

a shaft (92) slidably journalled with respect to 
said mirror head (12), and 
a worm drive (95) on said shaft (92) that engag- 
es es said gear wheel (25d) so that upon initial op- 
eration of said drive means, the rotation of said 
worm (95) moves said shaft (92) along its lon- 
gitudinal axis so that an end of said shaft (92) 
moves said mirror head (12) against said resil- 
50 lent mean (23d) so that the force applied to said 
detent (17d) is relieved. 

38. A mirror operating means according to claim 37 fur- 
ther comprising a housing (87) journalled to said 

55 spigot (11), that is slidably engaged by said mirror 
head (12), said resilient means comprising a coil 
spring (23d) located between said housing (87) and 
said mirror h ad (1 2) that acts to engage said detent 
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(17d), said shaft (92) being slidably journalled in 
said housing (87) so that upon operation of said 
drive means, said worm (95) moves said shaft (92) 
sothat an end of said shaft (96) pushes against said 
mirror head (12) and compresses said spring (23d) 5 
so that the force acting on said detent (17d) is re- 
lieved. 

39. A mirror operating mechanism according to claim 
38 further comprising a clutch detent (90) between io 
said gear wheel (25d) and said spigot (11), and a 
spring (91) acting between said gear wheel (25d) 
and said spigot (11) to hold said clutch detent (90) 
so that movement of said gear wheel (25d) with re- 
spect to said clutch detent (91) is prevented when ?5 
said drive means is operated but which allows rota- 
tion of said mirror head (1 2) when sufficient force is 
applied to said mirror head (12) by the disengage- 
ment of said clutch detent (91). 
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